The article compares the profitability and risk factor of the SINdex (from the so called sin stocks group) with the socially responsible index (SRI) from the Dow Jones (DJSI.US) group. The results were confronted with the results obtained by such conventional indices as the NASDAQ-100 and DJIA. The analysis was conducted for the entire research period, i.e. 16 years (1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015) and for separated three-year-long superperiods. The goal of the undertaking was to assess investments in unique passive portfolios pursuant to the profit and risk criteria. It may be assumed that if the ROI in sin stocks portfolios continuously record much higher values than ROI in socially responsible and conventional portfolios, the former ones will constantly enjoy a much greater interest.
Introduction
In recent years more and more importance for the development of the economy is attributed to sustainable development. It is well reflected in bottom-up social movements, and the functioning of commercial institutions or countries. One such activity in this area may be exemplified by financial investments made in accordance with the concept of sustainable development. For more than two decades the interest in this type of investment has been significantly higher [Budde 2008 ].
According to the research made by the Eurosif and Social Investment Forum, the market of socially responsible investments may be valued at the level of 14 bln EUR 1 [Eurosif Report 2012; US SIF Trends 2012] . The reasons lying behind this phenomenon are numerous. They constitute both normative and non-normative factors. Supposedly, the opposite ideological pole of financial investments made in accordance with the concept of sustainable development is inhabited by investments in so called sin stocks. Until the moment when the concept of socially responsible investment in the wide area of investments appeared on financial markets, the idea of sin stocks was not so stigmatized. However, the development of social responsibility in investment, especially in rich societies, became so visible and commonly accepted that many conventional companies introduced such changes so that they could meet new requirements. Undoubtedly, this change could be partially an element of their marketing campaign but, on the other hand, some crucial changes were introduced as well as being aimed at strengthening the social economy. It could lead to the conclusion that investments in sin stocks should be marginalized. Nevertheless, it should be absolutely expected that such changes may appear only when these companies will not meet investors' expectations as for generating a higher rate of return. So, what may motivate this kind of conviction? Actually, the answer is only one and results from human nature; therefore such businesses as tobacco, alcohol or gambling have and will have a significant share in the economy. The conviction that people may drink, smoke and gamble more in harder times leads to the better performance of sin stock companies in comparison to SRI [Brush 2003 ]. Socially responsible investors avoid them even if they result in higher rates of return [Statman 2006] . It is connected with the consistent action of avoiding 'sinful undertakings' . Heinkel, Kraus and Zechner [2001] prepared a balance model in which socially responsible investors restrain from investing in sin stocks (which keeps the prices of these stocks at a low level), and consequently it leads to higher rates of return resulting from investment underestimates. It works more or less as the effect of neglected stocks described by Merton [1987] . In his research Merton, while examining tobacco companies, proved that higher litigation risk is the reason for higher expectations towards rates of return. H. Hong and M. Kacperczyk also confirm the effect of higher ROI in sin stocks because they exhibit less institutional ownership and less analyst coverage compared to non "sin stocks" with similar characteristics. [Hong and Kacperczyk 2007] . Kim and Venkatachalam [2006] also confirm the higher profitability of non-ethical investments and prove in their research that such investments have lower book-to-market ratios and higher annual earnings per share. So, as the rapid increase in socially responsible assets indicates, investors are willing to accept lower returns in order to comply with societal norms.
Unique indices SINdex, DJSI.US and conventional indices DJIA, NASDAQ-100
Two indices of dissimilar ideology in terms of their purpose were classified into the unique indices group. The first one is the index of the companies representing tobacco, alcohol and gambling groups whereas the second index includes socially responsible groups.
The SINdex was launched in December 1998. It includes owners and operators of casinos and gaming facilities (16 companies), producers of beer and malt liquors, distillers, vintners and producers of other alcoholic beverages (8 companies), and manufacturers of cigarettes and other tobacco products (6 companies). Currently, there are 30 companies in the index listed in the NYSE(19) and NASDAQ(11). New companies are added to the Index when an existing component is removed. The share of the companies in the index is proportional and amounts on average to 3.33% 2 . Index component selection is mostly based on the industries defined in the Global Industry Classification Standard (GICS). The index includes stocks classified under GICS code 25301010 (Casinos & Gaming), 302010 (Brewerages) and 302030 (Tobacco).
Socially responsible indices are passive portfolios, which include those companies meeting the standards of social responsibility, and constitute a specific benchmark for investors acting pursuant to the concept as such.
The basis for building a portfolio for socially responsible investments is the application of one out of 21 investment approaches commonly available on the market now. The most popular and the oldest approach is the so called negative selection. It means an absolute avoidance of sin stocks in the portfolio of companies. The most commonly used approach is "best-inclass" used by the group RebecoSAM (the creators of indices from the DJ group). It means to select sustainability leaders from across all industries. This means that no industry is excluded from the indices, and only the most sustainable companies in each industry are selected for index membership. However, it should be emphasized that only companies from the DJ group are selected according to the 'best-in-class' approach. It means that the index does not exclude companies operating in tobacco, gambling, alcohol or similar industries. It was launched in September 20053. The DJSI.US index currently includes 117 companies from the United States. It is a float-adjusted market capitalization index. Top components (10 companies) constitute more than 38% of the index share.
DJIA and the NASDAQ 100 were selected as conventional portfolios. DJIA was launched in May 1896. There are 30 companies operating on the American market (listed on the NYSE and NASDAQ). It is a price-weighted index. This index represents a selected group of prominent U.S. companies known as Blue Chips. The index universe consists of securities in the S&P 500, excluding stocks classified under the Global Industry Classification Standard (GICS) code 2030 (Transportation) and 55 (Utilities). Top components (10 companies) have an overwhelming share in the index (more than 50%). NASDAQ-100 100 modified market capitalization companies across major industry groups with financial sector exclusion.
Source: The author's own analysis.
The NASDAQ-100 was launched in January 1985. The NASDAQ-100 Index includes 100 of the largest domestic and international non-financial companies listed on The NASDAQ Stock Market based on market capitalization. The security types eligible for the Index include common stocks, ordinary shares, and ADRs. Top components (10 companies) have about a 50% share in the index. The index includes such securities which meet certain qualification criteria. The Index reflects companies across major industry groups such as: computer hardware and software, telecommunications, retail/wholesale trade and biotechnology.
Methodology
The research analysis covers 16 years from 1999-2015. In order to establish profitability, some calculations were made to define the so called cumulative return, annualized return and daily average log-return for each index. The same analysis was made for the five sub-periods. For the daily rate of return a standard deviation was established as well as minimal and maximum values of rates of return were calculated for particular sub-periods.
To measure the effectiveness, classical equations were used such as the Sharpe ratio and the modified Sharpe ratio. The Sharpe ratio was defined as: is the risk free rate of return in i-th period, and k stands for the number of base periods in a year. The modified Sharpe ratio was calculated by replacing the standard deviation with a standard semi-deviation. Apart from the classical measures of effectiveness alternative measures were also used which apply lower partial moments -LPM -to measure risk or the Value at Risk -Var.
The lower partial moment was derived from the equation:
where n is the order determining the type of a lower partial moment, i r is the rate of return on investment in i-th period, and MAR is the minimum acceptable return, which may equal 0 or may be equal to the risk free rate of return or may have any average rate of return on a standard investment. In the paper, MAR is the risk free rate of return. The order n is interpreted as the level of the investor's aversion to loss, and the higher the loss is; the higher the order is [Perez 2012] .
The value at risk (VaR) is a defined number in such a way that the possibility of a loss higher than VaR, in a given time horizon, is equal to the given in advance number α . Assuming that the rate of return on a given investment has a normal distribution with a mean µ and standard deviation σ in a given time, it can be calculated as follows: In order to examine the interdependence between the rates of return of the analysed coefficients, the following correlation indices were calculated: Pearson's, Kendall's and Spearman's.
Pearson's correlation coefficient is a measure of the linear correlation between two variables. Kendall's and Spearman's coefficient are rank correlation statistics and they measure the degree of similarity between two rankings. When the relationship between the variables is not linear, it may be more appropriate to use the Spearman's or Kendall's rank correlation method. Additionally, Pearson's coefficient is very sensitive to outliers.
The correlations coefficients above are static concepts. Thus the possible dynamic changes in the correlation between asset returns were examined. One of the most widely used models of a conditional correlation is BEKK [Engel and Kroner 1995] . The model ensures positive definiteness; however, it still suffers from a high dimensionality problem. In this paper the simplest BEKK specification with all orders set to 1 is used: In the scalar BEKK model, the parameter matrices A and G are replaced by A a U = ⋅ and G g U = ⋅ , where a and b are scalars and U is a matrix of ones.
In the diagonal specification the parameter matrices A and G are set to be diagonal as A = diag (a), and G = diag (g). In this paper diagonal BEKK were used.
The conditional covariance matrix is estimated by the quasi maximum likelihood method. One needs to notice its assumption that the time series treated should be stationary.
Results
The tables and figures below present the research results. Table 2 shows the results of cumulative rate of return and annualized rate of return for the whole research period. Table 3 presents the results for the average daily rates of return for the same periods. Additionally, the risk was analysed and measured by a standard deviation as well as minimal and maximum value of the rate of return in a given period. Table 4 lists the correlation coefficients. Figure 1 shows the 12-month rolling correlations between the returns on indices. Table 5 presents the results from the diagonal BEKK model estimation. Figure 2 shows patterns of dynamic conditional correlations. Table 6 estimates the investment effectiveness by presenting the Sharpe coefficient and the values at risk VaR and RoVaR were calculated. The profit and risk analysis indicates the advantage of the sin stocks portfolio over other portfolios. It is especially visible in the analysis of the cumulative rate of return and annualized rate of return ( Table 2 ). The worst results were recorded in the socially responsible index.
The conducted analysis on daily rates of return (Table 3) indicates the advantage of sin stocks over the remaining indices; however, the risk measured by the standard deviation for particular indices was very similar apart from the NASDAQ-100, for which the risk in the entire research period and the first three sub-periods was significantly higher.
The correlation coefficients confirm a strong linear (Pearson) and nonlinear interdependence (Kendall, Spearman) between the rates of return of the following indices DJIA. DJSI.US. the NASDAQ-100. The correlation between classical indices as well as DJSI.US and the SINdex is at an average level. The correlation coefficients increase clearly between 2007-2009 and 2010-2012 . This was the time of the financial crisis and the subsequent recession, so it may be assumed that systematic risk might have had a strong influence on the increased correlation coefficient. The weakest linear interdependence, on the contrary, is visible from 2001-2003. Nevertheless the correlation coefficients are not constant over time. The 12-month rolling correlations between the returns on indices were computed. The rolling correlations are illustrated in Figure 1 . The correlations between DJIA and DJSI.US as well as DJIA and the NASDAQ-100 is very high during the whole analysed period (panel 4-5), they vary between 0.8-1. The correlation between the SINdex and other indices exhibits greater variability (panel 1-3) . At the beginning of the sample, these coefficients are about 0.4 and increase steadily, hits a high of about 0.9, then stabilizes at the value of 0.8 through the end of the sample. The correlations between DJIA and the NASDAQ-100 behave similarly to the latter. Part C presents parameters of the triangular matrix C. Column A and G shows the diagonals of diagonal matrices A and G respectively.
Source: Own author's analysis. Table 5 reports the estimates of the diagonal BEKK (1,1) parameters. Here, A and G are the corresponding ARCH and GARCH parameters associated with the appropriate index. All diagonal elements A and G are sta-
Figure 2. Dynamic conditional correlations
Source: Own author's analysis tistically significant. It suggests that each conditional variance depends on its own squared lagged innovations as well as on their own history.
The dynamic correlations (Figure 2 ) exhibit high and stable conditional correlations between DJIA and DJSI.US as well as between DJSI.US and the NASDAQ-100. There are a few sharp drops in the dynamic, but these drops are small compared to the value of correlations. The correlations between DJIA and the NASDAQ-100 witnessed a sharp slump in 2000 during "the dot-com bubble", become stable and high. The correlations between the SINdex and the other indices fluctuate sharply during the whole sample.
The ratio of the profit against the value of value at risk expressed by the RoVaR is the highest for the DJIA index. SINdex is ranked second. The lowest (negative) value of this index is present for the socially responsible DJSI.US. This results from the negative rate of return for the DJSI.US index.
The lowest value for the Sharpe ratio has the socially responsible DJSI. US index. The obtained rate of return in the analysed period was lower than the risk-free rate which is indicated by its negative value. The Sharpe ratio is also very low for the NASAQ-100 which also has the lowest value at risk. The factor influencing such results has the value of a standard deviation and is absolutely the highest for this index. 
Conclusions
The development of socially responsible investment is visible by, for example, continuously increasing socially responsible assets. The spectrum of offers dedicated to investors includes single investments as well as active portfolios managed by institutions specializing in group investments. Also passive portfolios are being created, i.e. stock market indices which group companies performing their business activity pursuant to the concept of social responsibility. Although the conducted analysis proved the lower profitability of the socially responsible investments portfolio than the portfolio of the sin stocks, still the positive effect is a lack or a considerable limitation of sin stock companies in the main indices of conventional companies (the NASDAQ-100 does not include any company recorded in the SINdex). The value of the correlation coefficient between the SINdex and DJSI.US, DJIA and the NASDAQ-100 is maintained at an average or low level. Although the tendency confirmed by the increase of socially responsible assets is positive, still it is the higher profitability of investments in the 'sin' companies that arouses anxiety, which undoubtedly will attract investors aimed at high profits only. It is worth quoting here the opinion of Z. Bauman who in Does Ethics have Chance in a World of Consumers? stated that a complete change of the world through the development of an ethical economy is impossible due to consumerism and so called market expansion [Bauman 2009 ], whereas A. Arvidsson and N. Peitersen estimated the potential effects of an ethical economy and said that "… a practical implementation of the rules governing ethical economy may probably redefine the notion of an economic growth (by the change of the value), which may result in opening to new markets, e.g. markets of ecological energy, connecting new actors (like social ventures and entrepreneurs) to financial capital or enabling productive publics to monetize their efforts in more rational and transparent ways" [Arvidsson and Peitersen 2013] . Summing up, there is a need of a profound change in social mentality to make profitability not the only reason lying behind investment decisions.
